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An Experimental Study on the Hemodynamics of the Gastric Tube for 
Esophageal Reconstruction 
TAKUMA MORI 
The 1st Department of Surgery, Faculty of Medicine, Kyoto University 
Though gastric tubes are most frequently used for reconstruction of esophagus, high rate of suture in-
SU侃ciencyat the site of anastomosis including minor leakage stil remains as a nuisance problem. As 
causes for suture insufficiency at the site of anastomosis, not only systemic factors such as hypopro-
teinemia, pulmonary function disorder, etc. but also local factors such as insu伍ci巴ntblood flow in gastric 
tube, mechanical tension on the suture site, etc. have been pointed out. 
The author studied hemodynamics of the gastric tube in mongrel dogs under various conditions m 
detail with hydrogen gas clearance method and obtained the following results. 
1. When gastric tube of greater curvature with diameter of about 3 cm (hereinafter referred to as 
gastric tube) is made from the whole gastric tube of one dog, tissue blood flow of the oral end of the gastric 
tube increased by 76%. 
2. When tension of 500 g was loaded to the gastric tube in the direction toward head, tissue blood 
flow of the oral end of the gastric tube decreased by 12%. 
3. When the gastric tube was incised circumferentially through seromuscular layer, tissue blood 
flow of the oral end of the gastric tube made no remarkable change. 
4. In the gastric tube, measurement of tissue blood flow was possible from the terminal pulsating 
branch of the right gastroepiploic artery for 6 cm toward the oral site. 
Tissue blood flow decreased as the site of measurement became closer to the oral edge of the gastric tube in 
proportion to the distance. In the cases whose sutures were performed at 3 cm and 4.5 cm oral from the 
terminal pulsating branch of the right gastroepiploic artery, any leakage was not seen. However in 2 cases 
of 5 whose sutures were performed at 6 cm, leakages were observed. 
5. When sympathetic nerve around the common hepatic artery was removed, tisue blood flow of 
the gastric tube increased as much as 53%. 
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6. In cases whose sympathetic nerve were untouched, tissue blood flow of the oral end of the gastric 
tube was measured everyday for one week after the operation. For three days after operation, the blood 
flow remained low but from the 4th postoperative day it gradually increased and on the 7th postoperative 
day it was about 45% of that of preoperative stomach and 124% of that at the time of the gastric tube 
preparat10n. 
7. In cases with sympathetic nerve resection, the tissue blood flow of the oral end of the gastric tube 
was observed for one week after operation. On the first postoperative day, blood flow decreased but 
recovered everyday and on the 7th postoperative day it was about 58% of that of preoperative stomach and 
107 % of that of the gastric tube at the time of sympathetic denervation. 
8. Effect of sympathetic nerve resection around the common hepatic artery lasted at least for a week. 
9. With intravenous anesthesia, the tissue blood flow of the oral end of the gastric tube decreased 
by about 10%. 
10. For a week after operation, change of tissue water amount of the oral end of the gastric tube was 
adversely correlated with change of the tissue blood flow of the gastric tube. 
11. For a week after operation, change of serum noradrenaline level and change of serum cortisol 
level were adversely correlated with change of the tissue blood flow of the gastric tube. 
12. On the 4th postoperative day, serum noradrenaline and serum cortisol changed diurnally but 


































































量を算出した.F=,l 0.693/Tz x 100 F：，血流量，



























































を作製し，血流を測定した最後に右胃動脈の一部と 法にて一層で縫合閉鎖した．以上， 3cm で縫合閉鎖
右胃大網動脈によって栄養される約 3cm幅の大笥側 した群， 4.5cmで縫合閉鎖した群， 6cmで縫合した
胃管を作製して血流を測定した．（図 2) 群の3つの実験群を作製し，術後 1週間自に開腹し，
〔2〕張力付加の胃管血流に及ぼす影響 縫合閉鎖、した部位の leakageの有無を検索した．なお






上記実験〔 1〕と同様に約 3cm幅の大轡側胃管を 交感神経を約 1cmに亘り可及的に切除した後に血流
作製し，胃管先端部の血流を測定した．次に胃管の右 を測定した．又同時に心拍出量の変化が組織血流に影
胃大網動脈の最終拍動枝の部と，それより 2cm，及 響を及ぼしているかどうかを検討する為に，心拍出量
び 4cm紅門側の 3ケ所に全周生の竣膜筋層切離を加 を測定した．（図 4)
え，胃管の延長を計り，血流を測定した． 〔6〕A.交感神経非切除群の胃管血流の術後変化
〔4〕胃管の血流分布と縫合不全との関係 開腹後，実験〔 1〕と同部位の胃壁に白金電極を埋
約 3cm 幅の大笥側胃管を作製し，大望号側より約 没固定し，無操作の胃の血流をまず測定した 次に約
1.5 cm 小聖母側寄りの線上で，右胃大網動脈の最終拍 3cm 幅の大望号側胃管を作製し，血流を測定した．最
動枝より 0cm, 3 cm, 4.5 cm, 6 cm, 7.5 cm，口側の 後に残胃空腸吻合を付加した後に，胃管を腹腔内へ放






P0, P1, P2, P3, P4は，夫々右胃大網動脈最終拍
動枝より口側 0cm, 3 cm, 4.5 cm, 6 cm, 7.5 cm 
の血流量測定部位である．








































































































































血流量を100%とすれば， 3cm, 4.5 cm, 6 cmの部位の






































1日目が19.7±4.3%' 2日目が20.5土5.2%' 3日目 なり，この胃管に総肝動脈周囲の交感神経切除を付加
が24.0±2.9%, 4日目が33.5±5.4%, 5日目が33.0± すれは，血流量は， 54.0±I:! 9%となり，術後 1日目
4.5%' 6日目が412±3.9%' 7日目 か45.0±5.7% の血流量は22.9±6.5%. 2日目は41.0±7.7%, 3日





























































ng/ml，術後 1日目は 0.282±0.065ng/ml, 2日目は
0.566±0.073 ng/ml, 3日目は 0.462±0.102ng/ml, 4 
日目は 0.348±0.066ng/ml, 5日目は 0.290±0.067
ng/ml , 6日目 vi 0.287±0.097 ng/ml, 7日目は













































































2日目は2.6土1.6mmg/dl, 3日目は3.0±1.4 mmg/dl, 
4日目は 1.7±0.4mmg/dl, 5日目は1.6±0.6mmg/dl, 
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ていると思われる．これらのことより術中操作におい 1. 同一犬にて，全胃管を作製後約 3cm幅の大轡側
て胃管特に血流状態の悪い先端部は極力愛護的に取り 胃管（以下胃管）に再形成した場合，先端血流量は
扱うべきと思われる 76%増加した．








ノノレアドレナリンの増加と，術後管理の困難性ならび より 3cm及び 4.5cm口側を縫合閉鎖した群では，
に回復の遅延の，よい相関性を報告している． 縫合不全が認められなかったが， 6cm 口側を縫合
Walker37lは手術前後のノノレアドレナリン， VMA等を 閉鎖した群では5例のうち 2例に縫合不全が認めら
測定して／ノレアドレナリンは術後2日目より高くなり れた．
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